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The equilibrium-pricing model using Arbitrage Pricing Theory (APT) has become 
one of the central models of modern financial theory. However, the APT is too 
general in determining the factors which influences expected returns. In this regard, 
the identification of factors is an issue with the most potential to be discussed and 
thus it is necessary in the test of the APT. An empirical study on the APT has already 
been conducted in developed countries but the identification of factors is still 
inconsistent. To add to this problem, little attention has been given in emerging 
markets especially in the Malaysian market. This study undertakes to identify the 
number of common factors in the asset returns, the number of priced factors in the 
expected returns, and the macroeconomic variables that significantly affect the stock 
market returns. To identify both factors and the macroeconomic variables, monthly 
data was used for a period from January 1991 through December 2001. The analysis 
was divided into two sub-periods based on the 1997 Asian financial crisis; namely 
sub-period 1 (before financial crisis) and sub-period 2 (after financial crisis). This 
will give the research the opportunity to identify the number of common factors and 
the number of priced factors in a pre and post economic situation.  
 iv 
 
The objective of this research is to identify the number of common factors, the 
number of priced factors and macroeconomic variables that influence the stock 
market returns. In this research, Principal Component Analysis (PCA) is used to 
identify the groups of macroeconomic variables and to identify the number of 
common factors from forty groups of portfolios in the asset returns. The cross-
sectional Generalized Least Squares (GLS) regression analysis test is then used to 
identify the number of priced factors from the number of common factors identified 
earlier using the PCA. The Canonical Correlation Analysis (CCA) is then used to 
find the correlation between the Principal Component (PC) scores of the number of 
priced factors and the PC scores of the macroeconomic variables. This procedure will 
identify which macroeconomic variables significantly affect the stock market returns 
before and after the Asian financial crisis. 
 
According to the PCA results, the sub-period 1 suggests that there were six groups of 
macroeconomic factors. While after the financial crisis, there were five groups of 
macroeconomic factors. The groups of macroeconomic variables in both sub-periods 
were factorized from the fourteen Malaysian macroeconomic variables. On the other 
hand, the monthly returns of the forty groups were subjected to PCA to identify the 
number of common factors. The PCA on stock market returns showed that, the forty 
groups consist of ten, eleven, and twelve common factors influencing the asset 
returns in sub-period 1. However, in sub-period 2, the PCA on stock market returns 
showed that, the forty groups consists of seven, eight, nine, and ten common factors 
influencing the asset returns. The cross-sectional GLS regression analysis showed 
that there was at least one to three numbers of priced factors in both sub-periods.  
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The CCA suggested that macroeconomic variables and stock market returns in sub-
period 1 were significantly correlated at PC scores of the macroeconomic variables; 
namely FECON1 (0.4470), FECON2 (0.3214), and FECON3 (0.7791). The results 
suggest that FECON1 represents the macroeconomic variables such as the United 
States exchange rate, the Singapore exchange rate, and money supply (M2). While, 
the FECON2 represents macroeconomic variables such as export, import, industrial 
production index, and gross domestic product. FECON3 represents macroeconomic 
variables such as oil prices (petroleum) and Japanese exchange rate.  
 
In sub-period 2, the CCA suggested that macroeconomic variables and stock market 
returns were significantly correlated at PC scores of the macroeconomic variables; 
namely FECON2 (0.6945), and FECON5 (0.4433). The results suggest that FECON2 
represents the macroeconomics variables such as the Japanese exchange rate, the 
Singapore exchange rate, money supply, trade balance, and oil prices (petroleum). 
While the FECON5 represents macroeconomic variables is composed of composite 
index. The bottom line conclusion of these empirical findings show that the numbers 
of macroeconomic variables are highly significantly influenced by stock market, 
namely two PC scores of macroeconomic variables such as FECON3 (0.7791) and 
FECON2 (0.6945). They are oil prices (petroleum), and consumer price index before 
the Asian financial crisis. While, the Japanese exchange rate, the Singapore exchange 
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Penggunaan model keseimbangan harga ke atas teori penentuan harga 
arbitraj (APT) sudah menjadi sebahagian daripada model utama dalam teori 
kewangan moden. Walau bagaimanapun, APT adalah terlalu umum dalam 
menentukan faktor yang mempengaruhi pulangan terjangka. Oleh itu, 
identifikasi ke atas faktor merupakan isu yang berpotensi untuk 
diperbincangkan dan oleh itu, ia diuji ke atas APT. Kajian empirik ke atas 
APT telahpun dikendalikan di negara maju tetapi identifikasi faktor masih 
tidak konsisten dan sukar dikenalpasti. Menambah ke atas masalah ini, 
sedikit perhatian telah diberikan pada pasaran baru terutamanya pasaran 
Malaysia. Kajian ini juga adalah bagi mengenalpasti bilangan faktor sepunya 
ke atas pulangan aset, bilangan faktor yang signifikan ke atas pulangan 
terjangka dan pembolehubah- pembolehubah makroekonomi yang 
signifikan mempengaruhi pasaran saham. Bagi mengenalpasti kedua-dua 
faktor dan pembolehubah makroekonomi, data bulanan telah digunakan 
 vii 
dalam tempoh Januari 1991 hingga Disember 2001. Analisis ini telah 
dibahagikan kepada dua subtempoh berdasarkan kepada krisis kewangan 
Asia pada tahun 1997; iaitu subtempoh 1 (sebelum krisis kewangan) dan 
subtempoh 2 (selepas krisis kewangan). Kajian ini akan memberi peluang 
bagi bilangan faktor sepunya dan bilangan faktor yang signifikan sebelum 
dan selepas situasi ekonomi. Objektif penyelidikan ini adalah mengenalpasti 
bilangan faktor sepunya, bilangan faktor signifikan dan pembolehubah 
makroekonomi yang mempengaruhi ke atas pasaran saham. Dalam kajian 
ini, analisis komponen prinsipal (PCA) telah digunakan untuk 
mengenalpasti set pembolehubah makroekonomi dan mengenalpasti 
bilangan faktor sepunya daripada empat puluh kumpulan portfolio. Ujian 
regresi keratan rentas kuasa dua terkecil umum (GLS) telah digunakan 
untuk mengenalpasti bilangan faktor yang signifikan daripada faktor 
sepunya yang telah dikenalpasti menerusi kaedah PCA. Seterusnya, analisis 
korelasi berkanun (CCA) telah digunakan bagi memperolehi korelasi di 
antara komponen prinsipal (PC) skor pada bilangan faktor signifikan 
terhadap PC skor pembolehubah makroekonomi. Kaedah ini dapat 
mengenalpasti pembolehubah makroekonomi yang signifikan 
mempengaruhi pasaran saham sebelum dan selepas krisis kewangan Asia.  
 
Berdasarkan kepada keputusan PCA, subtempoh 1 telah mencadangkan bahawa 
terdapat enam set faktor makroekonomi. Manakala, selepas krisis kewangan, terdapat 
lima set faktor makroekonomi. Bagi kedua-dua subtempoh, set faktor makroekonomi 
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telah difaktorkan daripada empat belas pembolehubah makroekonomi Malaysia. 
Manakala, PCA ke atas pasaran saham menunjukkan bahawa terdapat sepuluh, 
sebelas, dan dua belas bilangan faktor sepunya yang telah mempengaruhi ke atas aset 
pada subtempoh 1. Walau bagaimanapun pada subtempoh 2, PCA ke atas pulangan 
saham menunjukkan bahawa terdapat tujuh, lapan, sembilan dan sepuluh bilangan 
faktor sepunya yang mempengaruhi ke atas pulangan aset. Ujian regresi GLS telah 
menunjukkan sekurang-kurangnya satu hingga tiga bilangan faktor yang signifikan 
pada kedua-dua subtempoh. Manakala CCA pula telah mencadangkan bahawa 
pembolehubah makroekonomi dan pasaran saham di dalam subtempoh 1 adalah 
sangat signifikan berkorelasi pada PC skor pembolehubah makroekonomi; iaitu 
FECON1 (0.4470), FECON2 (0.3214) dan FECON3 (0.7791). Seterusnya, keputusan 
ini mencadangkan bahawa FECON1 mewakili kepada pembolehubah makroekonomi 
seperti kadar pertukaran matawang Amerika Syarikat, kadar pertukaran matawang 
Singapura serta bekalan wang (M2). Manakala, FECON2 mewakili pembolehubah 
makroekonomi seperti eksport, import, indeks pengeluaran perindustrian, dan 
keluaran dalam negara kasar. FECON3 mewakili pembolehubah makroekonomi 
seperti harga minyak (petroleum) dan kadar pertukaran matawang Jepun.  
 
Pada subtempoh 2, CCA mencadangkan bahawa pembolehubah 
makroekonomi dan pasaran saham adalah sangat signifikan berkorelasi pada 
PC skor pembolehubah makroekonomi; iaitu FECON2 (0.6945) dan FECON5 
(0.4433). Keputusan ini telah mencadangkan bahawa FECON2 mewakili 
kepada pembolehubah makroekonomi seperti kadar pertukaran matawang 
Jepun, kadar pertukaran matawang Singapura, pasaran wang, imbangan 
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perdagangan, dan harga minyak (petroleum). Manakala, FECON5 mewakili 
kepada pembolehubah makroekonomi iaitu indeks komposit Bursa 
Malaysia. Kesimpulan utama di dalam kajian empirik ini memberi gambaran 
bahawa pembolehubah makroeokonomi Malaysia sangat signifikan 
mempengaruhi pulangan pasaran saham; dua PC skor pembolehubah 
makroekonomi iaitu FECON3 (0.7791) dan FECON2 (0.6945). Ia mewakili 
kepada harga minyak (petroleum) dan indeks harga pengguna sebelum 
krisis kewangan Asia. Manakala kadar pertukaran matawang Jepun, kadar 
matawang Singapura, imbangan perdagangan, dan harga minyak selepas 

















In the name of Allah, Most Gracious, Most Merciful 
I would like to express my gratitude to the Almighty Allah – Syukur Alhamdulillah – 
for without His blessings this thesis would not have been completed in time. First 
and foremost, I dedicate this thesis to my mother, Hajah Wan Fatimah binti Yusof 
for her never-ending sacrifices. 
 
I would wish to express my utmost appreciation to the thesis committee members. 
Firstly, my deepest gratitude to Professor Dr. Mohamad Ali bin Abdul Hamid, also 
Chairman of my Supervisory Committee. Despite his busy schedule, he always found 
time to go through my work critically so that I would always give my best. Secondly, 
to Associate Professor Dr. Zainal Abidin bin Mohamed. I am indeed indebted to him 
for his advice and invaluable suggestions during of working on the thesis. Finally, I 
would like to express my sincere appreciation to Dr. Taufiq Hassan Shah Chowdury 
for his encouragement, comments and motivational support during my study. I thank 
you sincerely from the bottom of my heart and may Allah SWT bless all of you. 
 
I would to like to express my appreciation to my family, especially to my brother 
(Azmi and Azman), my sister (Ruhana, Radziah, and Rusnah), my brother in law 
(Mahmood, Mohammad Saupi, and Tuan Abdul Wahab) and my sister in law 
(Rosmah and Ilaine) offering support and love in the preparation of this thesis and 
many others whose names are not stated here for their unselfish support, advice, 
comment, and encouragement. My special thanks are also extended to the staff of the 
Biometric Computer Laboratory, Faculty of Agriculture, while running the computer 
program. The same is also extended to all staff and officers of Sultan Abdul Samad 
 xi
Library, especially Mr. Roslan bin Ariffin, Tun Sri Lanang Library, Universiti 
Kebangsaan Malaysia, Tun Abdul Razak Library, Universiti Teknologi MARA, and 
Public Information Center, Bursa Malaysia, Kuala Lumpur.  
 
Finally, I would like to express my love to my wife, Zawahia binti Abdul Wahab 
who have given me a peaceful refuge into which I could retreat whenever the 
problems of the thesis seemed beyond me. She has been a source of encouragement 





In Ever Loving Memory of 
Al-Marhum Abdul Wahab bin Jusoh (Departed: 12 May 2005); 
Al-Marhum Ustaz Hj. Azraie bin Hj. Ahmad (Departed: 10 July 2005); and 
Al-Marhum Ustaz Hj. Muhammad Nor bin Hj. Ismail (Departed: 28 August 2005). 
 
 
~ AL-FAATIHAH ~ 
 
“He Who created Death and Life, that He may try which of you is best in deed; and He is 









I certify that an Examination Committee met on 5 April 2006 to conduct the 
final examination of Azhar bin Zakaria on his Master of Science thesis 
entitled “Determination of Arbitrage Pricing Factors in the Malaysian 
Stock Market” in accordance with Universiti Pertanian Malaysia (Higher 
Degree) Act 1980 and Universiti Pertanian Malaysia (Higher Degree) 
Regulations 1981. The Committee recommends that the candidate be 
awarded the relevant degree. Members of the Examination Committee are as 
follows: 
 
Arfah Salleh, PhD 
Associate Professor 
Graduate School of Management 
Universiti Putra Malaysia 
(Chairperson) 
 
Norhana Salamudin, PhD 
Associate Professor 
Faculty of Business Management 
Universiti Teknologi MARA 
(External Examiner) 
 
Annuar Md Nasir, PhD 
Professor 
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Internal Examiner) 
 
Saiful Bahri Sufar, PhD 
Lecturer 
Faculty of Economics and Business  
Universiti Kebangsaan Malaysia 
(Internal Examiner) 
 
Mohamad Ali bin Abdul Hamid, PhD 
Professor 
Faculty of Economics and Management 
Universiti Putra Malaysia 







RADUAN CHE ROSE, PhD 
Associate Professor/Deputy Dean 
Graduate School of Management 
Universiti Putra Malaysia 
 Date: 
 xiii
This thesis submitted to the Senate of Universiti Putra Malaysia has been accepted as 
partial fulfillment of the requirement for the degree of Master of Science. The 
members of the Supervisory Committee are as follows: 
 
 
Mohamad Ali bin Abdul Hamid, PhD 
Professor 
Faculty of Economics and Management 
Universiti Putra Malaysia 
(Chairman) 
 
Zainal Abidin bin Mohamed, PhD 
Associate Professor 
Faculty of Agriculture 
Universiti Putra Malaysia 
(Member) 
 
Taufiq Hassan Shah Chowdury, PhD 
Lecturer 
Faculty of Economics and Management 














ARFAH SALLEH, PhD 
Associate Professor/Dean 
Graduate School of Management 












I hereby declare that the thesis is based on my original work except for quotations 
and citations which have been duly acknowledged. I also declare that it has not been 































TABLE OF CONTENTS 
  Page 
   
DEDICATION  ii 
ABSTRACT  iii 
ABSTRAK  vi 
AKNOWLEDGEMENTS  x 
APPROVAL  xii 
DECLARATION  xiv 
LIST OF TABLES  xvi 
LIST OF FIGURES  xvii 
LIST OF ABBREVIATIONS  xviii 
   
CHAPTER   
1. INTRODUCTION   
 1.1 Background of the Study 1 
 1.2 Arbitrage Pricing Theory 1 
 1.3 An Alternative Approach to Test the Arbitrage Pricing Theory  3 
 1.4 Problem Statement 4 
 1.5 Objective of the Study 6 
 1.6 Malaysian Economy 6 
 1.7 Significance of the Study 9 
 1.8 Organization of the Thesis 10 
    
2. LITERATURE REVIEW   
 2.1 Introduction 11 
 2.2 Empirical Tests of the Arbitrage Pricing Theory 11 
 2.3 Empirical Studies of Pre-Specified Macroeconomic Factor Approach 18 
 2.4 The Applicability of the Arbitrage Pricing Theory in Malaysia 25 
 2.5 Chapter Summary  26 
    
3. THEORETICAL FRAMEWORK   
 3.1 Introduction 28 
 3.2 The Arbitrage Pricing Theory 31 
  3.2.1 Fundamental Factor Models 35 
  3.2.2 Macroeconomic Factor Models 35 
  3.2.3 Statistical Models 36 
 3.3 Advantages and Weakness of the Arbitrage Pricing Theory  37 
 3.4 Chapter Summary 38 
    
4. DATA AND METHODOLOGY   
 4.1 Introduction 39 
 4.2 Data and Procedure 40 
  4.2.1 Criterion Variables 40 
  4.2.2 Prediction Variables 43 
 4.3 Methodology 46 
  4.3 1 The Test of the Arbitrage Pricing Theory 46 
  4.3.2 The Link between Test of the APT and PCA 46 
   4.3.2.1 Step 1: Principal Component Analysis 49 
   4.3.2.2 Step 2: Cross-Sectional (GLS) Regression Analysis  51 
   4.3.2.3 Step 3: Canonical Correlation Analysis 53 
 xvi 
 4.4 Chapter Summary 57 
 
 
5. RESULTS AND DISCUSSIONS   
 5.1 Introduction 58 
 5.2 Descriptive Statistics 59 
 5.3 The Unit Root Test 61 
 5.4 The Malaysian Stock Market Factors 62 
 5.5 The Factor Structure of the Malaysian Economy 74 
  5.5.1 The PC Scores of Malaysian Economy in the Sub-Period 1 75 
  5.5.2 The PC Scores of Malaysian Economy in the Sub-Period 2 76 
  5.5.3 The PC Scores of Malaysian Economy in the Whole Period  77 
 5.6 Relationship Between Stock Market Returns and Macroeconomic Variables  78 
  5.6.1 Relationship Between Stock and Economic Indicators in the Sub-Period 1 79 
  5.6.2 Relationship Between Stock and Economic Indicators in the Sub-Period 2 84 
  5.6.3 Relationship Between Stock and Economic Indicators in the Whole Period  89 
 5.7 Chapter Summary 93 
    
6. CONCLUSIONS AND RECOMMENDATIONS   
 6.1 Introduction 95 
 6.2 Discussions of Major Findings 95 
 6.3 Limitation of the Study  100 
 6.4 Implication of the Study 101 
 6.5 Suggestion for Further Research 101 
    





LIST OF APPENDICES 110 
  
BIODATA OF THE CANDIDATE 182 
 
